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/l^ 

Specification 

[Title of Invention] Processing method of hydrochloric acid 
discard 
[Summary] 

[Topic] To offer a good sulfuric acid replacement and 
concentration method for the secondary product that 
contained iron which becomes highly useful. Also, 
hydrochloric acid is recovered from the hydrochloric acid 
discard containing the iron that is extracted from the iron 
steel acid washing process. 

[Resolving Means] (1) Sulfuric acid is mixed in the 
hydrochloric acid discard solution containing iron of more 
than 50 g/liter. The S04/Fe mole ratio in the said solution 
mixture is above 3 and below 10, the suspended hydrochloric 
acid concentration is adjusted to 25 - 50 wt,%. (2) The 
vapor containing the hydrogen chloride gas is recovered 
from the solution mixture that is obtained and the Iron I 
sulfate is precipitated and separated from the mother 
solution. (3) The Iron I sulfate that is precipitated is 
dissolved in the aqueous sulfuric acid solution and becomes 
this, 1 < sulfuric acid ion/2 valent iron<1.5. (4) The said 

^ the numbers in the margin indicate pagination in foreign text 
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adjusted solution is heat oxidized and polysulfuric acid 
iron solution is produced, 

/2 

[Scope of Patent Claims] 

[Claim 1] The processing method of the hydrochloric acid 
discard is characterized in that (1) Sulfuric acid is mixed 
in the hydrochloric acid discard solution containing iron 
of more than 50 g/liter. The S04/Fe mole ratio in the said 
solution mixture is above 3 and below 10, the suspended 
hydrochloric acid concentration is adjusted to 25 - 50 
wt . % . (2) The vapor containing the hydrogen chloride gas is 
recovered from the solution mixture that is obtained and 
the Iron I sulfate is precipitated and separated from the 
mother solution. (3) The Iron I sulfate that is precipitated 
is dissolved in the aqueous sulfuric acid solution and 
becomes this, 1 < sulfuric acid ion/2 valent iron<l,5. (4) 
The said adjusted solution is heat oxidized and 
polysulfuric acid iron solution is produced. 

[Claim 2] The processing method of the hydrochloric acid 
discard of Claim 1 is characterized in that Iron I sulfate 
crystals obtained from the aforementioned 2^^ process is 
prepared as a slurry of 1 < sulfuric acid ion/2 valent 
iron<l . 5 . 

[Detailed explanation of invention] 
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[0001] 

[The technology field relating to the invention] The 
invention pertains to the method for processing the 
hydrochloric acid discard containing the iron. The 
hydrochloric acid can be reproduced and reused. Also, the 
iron contained in the hydrochloric acid can be used 
effectively. The invention is applicable for the 
processing of the hydrochloric acid discard that was 
extracted in the acid washing process in the iron and steel 
industries. 

[0002] 

[Prior Art] For the hydrochloric acid extracted from the 
acid washing process related to iron and steel, various 
researches were conducted for using this effectively. For 
example, (1) after the iron chloride is oxidized, FeC12 as 
the iron chloride is used as the condensation agent. (2) 
The hydrochloric acid discard is supplied to the heat 
decomposition oven in the powder state and the iron 
chloride is decomposed into iron oxide. The hydrochloric 
acid gas produced is put into contact with water and 
recovered as hydrochloric acid. (3) The hydrochloric acid 
discard is vaporized in vacuum and the hydrochloric acid 
and FeC12.4H20 are recovered. (4) The vacuum distillation 
method and the crystallization baking method are combined 
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and the hydrochloric acid and red oxide are recovered. (5) 
Sulfuric acid is added to the hydrochloric acid discard and 
then decomposed into iron sulfate and hydrochloric acid. 
After concentration, the said hydrochloric acid and the 
iron sulfate are recovered. 
[0003] 

[The problems resolved by the invention] However, the use 
of the condensation agent of (1) as mentioned above causes 
dioxin in FeC13 which causes the problem of corrosion to 
the devices used and reduces the pH as compared to the use 
of other condensation agent. Therefore, the use of this is 
undesirable . 

[0004] Also, the heat decomposition baking method of (2) as 
mentioned above consists of the processing temperature that 
is extremely high. In addition, similarly, for the vacuum 
distillation method of (3) and the combination of the 
vacuum distillation method and crystallization ba]<:ing 
method of (4) , there are impurities in the hydrochloric 
acid that are concentrated inside the crystals which become 
a problem. Therefore, sufficient effective use cannot be 
obtained . 

[0005] The sulfuric acid replacement and the concentration 
method of (5) can be performed at comparatively low 
temperature. Since the recovery rate of the iron sulfate is 
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good, it is used as the processing method of the 
hydrochloric acid discard. The iron sulfate obtained has 1 
hydrate. Since there is a large amount of water bonded to 
the sulfuric acid in the said water salt, the iron sulfate 
is dissolved again, this is cooled at low temperature and 
the iron sulfate 7 hydrate is precipitated, the addition 
valent must be increased. 

[0006] However, in the conventional method, after the 
recovery of the hydrochloric acid, the effective use of the 
secondary product is still insufficient. Thus, the purpose 
of the invention is to focus on the above problems. For 
example, hydrochloric acid is recovered from the 
hydrochloric acid discard containing the iron that was 
extracted from the iron and steel acid washing process. The 
secondary product containing the iron part is a product 
that is highly useful so an improved sulfuric acid 
replacement and concentration method can be offered. 

[0007] 

[Means for resolving the problems] The processing method of 
the hydrochloric acid discard is characterized in that (1) 
Sulfuric acid is mixed in the hydrochloric acid discard 
solution containing iron of more than 50 g/liter. The 
S04/Fe mole ratio in the said solution mixture is above 3 
and below 10, the suspended hydrochloric acid concentration 
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is adjusted to 25 - 50 wt.%. (2) The vapor containing the 
hydrogen chloride gas is recovered from the solution 
mixture that is obtained and the Iron I sulfate is 
precipitated and separated from the mother solution. (3) 
The Iron I sulfate that is precipitated is dissolved in the 
aqueous sulfuric acid solution and becomes this, 1 < 
sulfuric acid ion/2 valent iron<1.5. (4) The said adjusted 
solution is heat oxidized and poly-iron sulfate solution is 
produced . 
[0008] 

[The state of implementing the invention] In the 1^*^ 
process, the sulfuric acid in the hydrochloric acid discard 
containing iron that are contained in a reaction container 
are mixed until the mole ratio of S04/Fe becomes above 3 
but below 10. If the mole ratio is less than 3, the iron 
chloride in the crystals obtained by the reaction becomes 
high in the crystal mixture so this is undesirable. Also, 
if the mole ratio exceed 10, the crystals obtained becomes 
sulfuric acid crystals. Excess sulfuric acid becomes mixed 
in which is undesirable. In addition, when this sulfuric 
acid is added, the concentration of the suspended sulfuric 
acid in the solution mixture is above 25 wt. % and below 50 
wt . %. When the sulfuric acid is added to the said 
hydrochloric acid discard, the iron chloride in the said 
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hydrochloric acid discard is replaced in the iron sulfate 
and is precipitated as crystals. At this time,, the 
precipitated iron sulfate crystals consists of moisture in 
the mother solution so these are water crystals. The 
suspended sulfuric acid concentration in the mother 
solution becomes high as compared to during the addition. 
From the result of investigating the change in the 
concentration of this sulfuric acid, the recovery rate of 
the hydrochloric acid is low at less than 25 wt. % in the 
suspended hydrochloric acid concentration of the step where 
the sulfuric acid is added and mixed. When it exceeds 50 
wt . %, the crystals obtained becomes sulfuric acid crystals 
similar to the problem of the mole ratio of the sulfuric 
acid and the iron. Surplus sulfuric acid must be mixed in 
which is undesirable. 

[0009] As a result of the sulfuric acid addition, the vapor 
containing the hydrogen chloride gas is generated and 
cooled by the condenser and the water is recovered. That 
is, the recovery of the hydrochloric acid is performed with 
this process. The mother solution after the crystals are 
separated by cooling the solution mixture is returned to 
the reaction container as the sulfuric acid used for 
addition. The sulfuric acid of the amount that is expended 
as the crystals are added. The hydrochloric acid discard 
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containing the iron is added and reacted in this. The 
hydrochloric acid and iron sulfate can be recovered 
continuously . 

/3 

[0010] The iron sulfate crystals that are precipitated by 
cooling the acid solution mixture has the ratio of sulfuric 
acid and iron as 1 < S04/Fe < 1.5. Then, dissolved in an 
aqueous solution of sulfuric acid. If sulfuric acid of 
above 0.5 mole is present in the Iron I sulfate (FeS04) in 
the Iron I sulfate solution, Iron II sulfate is produced. 
On the other hand, when the mole ratio of the sulfuric acid 
in the Iron I sulfate (FeS04) is less than 0.5, it is 
oxidized. The salt base iron II sulfate enters into the 
molecules of the iron II sulfate, poly-iron sulfate is 
obtained. 

[0011] To accompany the sulfuric acid part as the bonding 
solution, the iron sulfate - water salt is precipitated by 
cooling the acid solution mixture. This sulfuric acid part 
can be used in the production of the poly- iron sulfate. In 
particular, the said crystals are separated from the mother 
solution. The amount of the sulfuric acid accompanying 
this bonding solution must control the ratio of the 
sulfuric acid and iron portion in this range of 
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l<S04/Fe<l . 5 . The said crystals are dissolved in water, 
then, next, the oxidation process is carried out. 
[0012] The iron sulfate solution adjusted as mentioned 
above is heated from 60 - 70 degree C. An oxidation agent 
is added. Poly-iron sulfate solution is obtained after 
several hours of reaction. The secondary product is 
obtained from the invention is the poly-iron sulfate 
solution. The problem of the production of surplus sulfuric 
acid contained as the iron sulfate - water salt produced 
during the recovery of the hydrochloric acid can be 
resolved . 
[0013] 

[Implementation example] 
Implementation example 1 

1650 leg of concentrated sulfuric acid are added to 1000 
liter of hydrochloric acid solution containing iron, 2 
valent iron of 184 g/liter and chlorine ions of 282 
g/liter, these are reacted. The said reaction solution is 
cooled to 5 degree C, then, the precipitated crystals are 
separated. 820 kg of iron sulfate crystals (Fe21.7%, Cl<0.1 
%, S04 5.3%) are obtained. The filtered solution amount is 
1314 liter. The composition of the filtered solution is 2 
valent iron 4.6 g/liter, chlorine ions 22.6 g/liter, 
sulfuric acid ions 877g/liter. 
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[0014] At this time, the vaporized water consisting of 
hydrogen chloride gas generated from the solution is cooled 
by introducing to a condenser, the hydrochloric acid of 259 
g is recovered. The iron sulfate crystals that are 
precipitated are dissolved in a diluted sulfuric acid 
solution. It is adjusted to 2 valent iron 160 g/liter, 
sulfuric acid ion/2 valent iron <1.5, 1000 liter, this is 
heated at 60 - 70 degree C. The 2 valent iron added with 
the sodium nitrite as the oxidizing agent is oxidized to 3 
valent iron. It is heated to a suitable temperature for 3 
hours, 1112 liter of polysulfuric acid iron solution is 
obtained . 

[0015] Implementation example 2 

580 k.g of concentrated sulfuric acid and 1300 liter of 
filtered solution containing a composition of 2 valent iron 
of 4 . 6 g/liter, chlorine ion of 22.9 g/liter and sulfuric 
acid ions of 787 g/liter are added to 1000 liter of 
hydrochloric acid discard solution containing iron of 2 
valent iron of 184 g/liter and chlorine ions of 282 
g/liter, these are reacted. The solution amount is 
concentrated to 1800 liter. The said reaction solution is 
cooled to 5 degree C, then, the precipitated crystals are 
separated. 848 leg of iron sulfate crystals (Fe21.7%, Cl<0.1 
%, S04 5.3%) are obtained. The filtered solution amount is 



11 



1300 liter. The composition of the filtered solution is 2 
valent iron of 3.2 g/liter, chlorine ions 20.0 g/liter and 
sulfuric acid ions of 985 g/liter. 

[0016] At this time, the vaporized water consisting of 
hydrogen chloride gas generated from the solution is cooled 
by introducing to a condenser, the hydrochloric acid of 293 
g is recovered. The iron sulfate crystals that are 
precipitated are dissolved in a diluted sulfuric acid 
solution. It is adjusted to 2 valent iron of 160 g/liter, 
sulfuric acid ion/2 valent iron <1.5, 1160 liter, this is 
heated at 60 - 70 degree C. The 2 valent iron added with 
the sodium nitrite as the oxidizing agent is oxidized to 3 
valent iron. It is heated to a suitable temperature for 3 
hours, 1160 liter of polysulfuric acid iron solution is 
obtained. 

[0017] Implementation example 3 

Concentrated sulfuric acid is added at a range of 1 - 5 
times the mole of the iron content and this is added to the 
hydrochloric acid solution containing iron of 2 valent iron 
of 184 g/liter and chlorine ions of 282 g/liter. It is 
cooled to 5 degree C. The precipitated crystals are 
separated from the filtered solution. At this. time, the 
recovery rate of the hydrochloric acid and the composition 
of the crystals are shown in Table 1. 
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[0018] 
[Table 1] 
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/4 

Column 1: sulfuric acid addition amount (corresponding mole 
ratio) 

Column 2: suspended sulfuric acid concentration after the 
sulfuric acid addition (wt.%) 

Column 3: suspended sulfuric acid concentration after the 
crystals separate (wt. %) 

Column 4: hydrochloric acid recovery rate (%) 
Column 5: composition of the precipitated crystals (wt . %) 
Column 6: F-H2S04/FeS04 crystals mole ratio 
[0019] 

[Effect of invention] According to the invention as 
described above, since the hydrochloric acid solution 
discard containing iron can produce the iron polysulfate 
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which is the condensation eliminating agent that has high 
performance and the cost of the raw materials can be 
kept low. Also, the processing method of the hydrochloric 
acid discard solution containing iron is an effective 
method. In addition, since the recovery of the 
hydrochloric acid solution is good, no discard solution 
remains . 
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48.9 


11.8 


0.38 




3 6.6 


4 6-9 


8 V 


8.37 


51.7 


12. S 


0.38 


4 . 5 


4 0.2 


4 8.6 


9 2 


1.61 


57.1 


n. 1 


0.36 


5 


4 3.4 


5 3.5 


9 4 


0.11 


S8.9 


17.1 


0.4S 


.1 . 5 


8 . 8 


7 . 8 


5 9 


62.6 


0.63 


2.65 


6.5 


2 


16.2 


2 8.8 


7 2 


37.0 


2*. 2 


4.49 


0.29 


2 . 7 


2 4.7 


3 7.0 


7 3 


n.3 


38.5 


11.9 


0.49 



[0019] ^mi&mmi&<^'^fi^j:ms.ij^tf^m^ii. mizmm 



